The oxynitrides LnHfO 2 N( Ln= La, Nd, Sm) were prepared by solid state reaction in N 2 (Air Liquide, 99.9999 o C. Handling of the reactants was carried out in a glove box under recirculating argon atmosphere. The powders were thoroughly mixed in an agate mortar for 30 min, pressed into a pellet, placed in a molybdenum crucible and covered with a zirconium foil as oxygen/water scavenger. The mixtures were treated at 1500 °C during 3 hours with heating and cooling rates of 300 °C/h. LaZrO 2 N was synthesised by a solid state reaction in N 2 of the stoichiometric mixture of ZrN (Alfa Aesar, 99.5 %), ZrO 2 (Aldrich, 99.99 %), and La 2 O 3 . ZrO 2 was previously treated during 12 hours under Ar at 600⁰C and ZrN was dried during 12 hours at 75 ⁰C under a dynamic vacuum. La 2 O 3 was previously treated during 12 hours under Ar at 900 o C. The powders were thoroughly mixed in an agate mortar for 30 min in the glove box, pressed into a pellet, placed in a molybdenum crucible and covered with a zirconium foil. The pellet was first treated at 600 ⁰C during 3 hours followed by treatment at 1500 o C for 25 hours using heating and cooling rates of 300 °C/h. The obtained sample contained small amounts of La 2 Zr 2 O 7 and ZrN.
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Experimental Details
The oxynitrides LnHfO 2 N( Ln= La, Nd, Sm) were prepared by solid state reaction in N 2 o C. Handling of the reactants was carried out in a glove box under recirculating argon atmosphere. The powders were thoroughly mixed in an agate mortar for 30 min, pressed into a pellet, placed in a molybdenum crucible and covered with a zirconium foil as oxygen/water scavenger. The mixtures were treated at 1500 °C during 3 hours with heating and cooling rates of 300 °C/h. LaZrO 2 N was synthesised by a solid state reaction in N 2 of the stoichiometric mixture of ZrN (Alfa Aesar, 99.5 %), ZrO 2 (Aldrich, 99.99 %), and La 2 O 3 . ZrO 2 was previously treated during 12 hours under Ar at 600⁰C and ZrN was dried during 12 hours at 75 ⁰C under a dynamic vacuum. La 2 O 3 was previously treated during 12 hours under Ar at 900 o C. The powders were thoroughly mixed in an agate mortar for 30 min in the glove box, pressed into a pellet, placed in a molybdenum crucible and covered with a zirconium foil. The pellet was first treated at 600 ⁰C during 3 hours followed by treatment at 1500 o C for 25 hours using heating and cooling rates of 300 °C/h. The obtained sample contained small amounts of La 2 Zr 2 O 7 and ZrN.
EDS analyses were performed in a FEI Quanta 200 FEG scanning electron microscope equipped with a EDAX detector with an energy resolution of 132 eV. N contents were determined by combustion analysis in oxygen in a Thermo Fisher Scientific instrument, heating the samples in oxygen up to 1060 o C and using MgO, WO 3 and Sn as additives and atropine as a reference standard. Thermogravimetric analysis in oxygen was performed in a NETZSCH-STA 449 F1 Jupiter. The samples were heated at 10 o C/min to 1000 o C under O 2 at a flow rate of 70 cm 3 /min.
X-ray powder diffraction data were collected on a Siemens D5000 diffractometer using Cu Kα radiation (λ= 1.5418 Å). Synchrotron X-ray powder diffraction data at room temperature were measured from capillary (0.3 mm diameter) samples in the angular range 1.038 o ≤ 2θ≤ 61.09 o at the MSPD beamline 1 of the ALBA Synchrotron (Cerdanyola del Vallès, Spain). Using a double Si (111) crystal monochromator, a short wavelength was selected and calibrated with Si NIST (λ = 0.619604 Å). Rietveld analysis was carried out using the program Fullprof. 2 Background refinement was performed by linear interpolation and the data were corrected for absorption.
Neutron powder diffraction data for LaHfO 2 N and NdHfO 2 N were recorded at room temperature using 0.1 g samples on the D20 diffractometer at the Institut Laue-Langevin (ILL), Grenoble, France. The neutron wavelength was 1.5423 Å using the 90° take-off angle. Neutron powder diffraction data for LaZrO 2 N were recorded on the HRPD diffractometer at the ISIS spallation source, Rutherford Appleton Laboratory, U.K. The structural model was refined Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2018 against data collected from the 90° detector bank, which provides a d-spacing range of 0.6 -2.5 Å. Rietveld analysis was carried out using the program Fullprof.
Diffuse reflectance spectra were registered at room temperature on a UV-Vis-NIR Varian Cary 5000 spectrophotometer, with operational range of 190-3300 nm.
X-ray photoelectron spectroscopy (XPS) of the catalysts was performed using an ULVAC-PHI 5500MT system. The spectra were measured at room temperature using Mg Kα radiation. The XPS binding energies for each sample were corrected with reference to the C 1s peak of the carbon impurity (284.8 eV).
Electrical measurements were performed in Physical Property Measurement System (PPMS, Quantum Design, USA) using a custom made multifunctional probe. DC resistivity was measured using a Keithley Electrometer/High resistance meter (model 6517A). Dielectric properties were measured using the Agilent (E4980A) Precision LCR meter. Electrical contacts to the sample were made using silver paste and copper wire. The data were recorded while warming the sample.
Photocatalytic reactions were carried out in a Pyrex reaction vessel connected to a closed gas circulation system. For the hydrogen evolution test in the presence of an electron donor, Ptloaded LnHfO 2 N (Ln=La,Nd,Sm) or LaZrO 2 N (50 mg) was suspended in 250 ml of an aqueous MeOH solution (20 % vol) and for the oxygen evolution test 50 mg of LnHfO 2 N (Ln=La,Nd,Sm) or LaZrO 2 N were suspended in 250 ml of an aqueous AgNO 3 solution (10 mM). The reactant solutions were evacuated several times to completely remove any air prior to irradiation under a 300 W xenon lamp. For visible light irradiation, a cutoff filter (L42) was fitted to the aforementioned light source (420 < λ < 800 nm). The reactant solution was maintained at room temperature by a flow of cooling water during the reaction. The evolved gases were analyzed by gas chromatography. Platinum (0.3 wt%) or (1 wt%) co-catalyst was deposited by an impregnation method. Typically, 55 mg of LnHfO 2 N (Ln=La,Nd,Sm) or LaZrO 2 N were dispersed in 150 μl of a H 2 PtCl 6 solution. After sonication during 3 min, the slurry was dried on a water bath and finally treated at 200 ⁰C under H 2 flow (20 ml/min) for 0.5 h. Water oxidation tests were performed on bare LnHfO 2 N (Ln=La, Nd) and on IrO x (1wt%, calculated as metal)-LnHfO 2 N samples for Ln= La and Sm. Iridium oxide was loaded by an impregnation method from Na 2 IrCl 6 aqueous solution, followed by oxidation in air at 573 K for 0.5 h. For the zirconium sample, cobalt oxide was used as O 2 evolution co-catalyst. (3 wt%, calculated as metal) CoO x was deposited from a Co(NO 3 ) 2 aqueous solution by an impregnation method and dried in air at room temperature. 
